Background: A high level of awareness on tuberculosis (TB) is crucial for the success of the prevention and treatment among the high risk populations. Having a good perception about the treatment of TB may increase the acceptance of the control measures in decreasing the spread of the disease. Aims & Objective: To develop and validate a Questionnaire about the knowledge of the causes, mode of transmission, the prevention of TB and the perception of TB treatment among TB patients in Malaysia. Materials and Methods: A Cross-sectional study was conducted among TB patients attended the Respiratory Clinic at the Hospital Raja Perempuan Zainab II, Kelantan, Malaysia. This study used a self-administrated questionnaire that takes approximately 10 minutes to complete and was generally well received by the respondent's. The validation involved content validity, exploratory factor analysis for the construct validity and internal consistency for reliability. Results: A total of seventy TB patients comprising of 39 males (55.7%) and 31 females (44.3%) responded. The Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) was (0.827 and 0.723) and Bartlett's test of Sphericity was highly significant (P<0.001). The exploratory factor analysis was used with the extraction method of the principal component and the varimax rotation with normalization. The factor analysis showed six factors within the 28 items which were associated with TB knowledge, the cause and prevention, the mode of transmission and the perception of TB treatment. The internal consistency was [0.893, 0.552, 0.701 and 0.729] for the four factors of TB knowledge and [0.889 and, 0.697] 2 factors for the perception of TB treatment respectively. Conclusion: The questionnaire on TB knowledge, on the causes, the mode of transmission, and the prevention of TB and the perception of TB treatment was valid and reliable with good items that enables its use for assessing TB knowledge among TB patients and the community.
Introduction
Tuberculosis (TB) is one of the most serious public health problems in the low and middle-income countries as well as developed countries. The number of TB cases is increasing, especially within countries where HIV infection is pandemic. [1] It has been estimated that one-third of the world's population has TB infection, and 9.4 million people are affected annually with approximately 2 million deaths. In South-East Asia, 3 million TB cases occur every year. [1] The incidence rate in Malaysia has been increasing from 64.7 per 100,000 populations in year 2000. In the last ten years;, the absolute number of new TB cases in the country increased from 15,875 in 2005 to 20,666 in 2011. [2] Risk factors for the exposure to TB differ from those for the disease development and the increase in new TB cases has been attributed to the emergence of HIVAIDS and the migration from countries with a high burden of TB. [3] Previous studies reported that poverty and lack of knowledge of the causes, mode of transmission, prevention and perception of treatment as well as appropriate treatment are considered as the most important risk factors for exposure to TB [4, 5] , in addition to that knowledge about the complications and prevention of any disease is important in order to optimize prevention, enhance treatment, avoid transmission and improve the quality of life. [5, 8] Studies indicated that delay in seeking care among TB patients is common in many developing countries. [9] The majority of TB patients are first treated by traditional healers/herbalists before they attend healthcare facilities. Delays in seeking care for TB have been linked to stigma in some places; the disease is considered 'dirty' and mainly affects poor people. [10, 11] In Nepal, delay in seeking healthcare was reported among women in comparison to men with TB. [12] Studies conducted in Vietnam showed that women with pulmonary TB were diagnosed an average of 2 weeks later than men due to delays caused by the healthcare provider. The gender differences in health seeking behaviour were RESEARCH ARTICLE associated with a fear of social isolation, economic constraints and the poor quality of health services. [13, 14] Knowledge and awareness of TB is essential for successful prevention and treatment among vulnerable groups. Therefore, having a valid tool for the assessment of TB knowledge and the perception of TB treatment among the patients and the community is necessary to control the patients.
Materials and Methods
A cross sectional study was conducted among TB patients at a Respiratory Specialist clinic, the Hospital Raja Perempuan Zainab II, Kelantan, Malaysia. Patients who visited this clinic as outpatients and those who were admitted to the Hospital who met the inclusion criteria were invited to participate in the study. The Study recruitment was done from 15 th April to 29 th August 2012. The study duration was period of five months. The sampling method used in this study was simple random sampling method. The researcher who conducted this study obtained a list of all TB patients who were put under DOST at Respiratory Specialist Chest Clinic Hospital HPRZII. The list of those patients were numbered and also mark and patients was selected randomly.
Patients were eligible if they were confirmed with and were receiving treatment for pulmonary or extra pulmonary TB. The exclusion criteria included patients with non-confirmed M. tuberculosis, TB patient who had completed their treatment, patients who were not able to answer the questionnaire independently, very ill patients and patients who could not read and write. The study was explained to the respondents verbally before they were enrolled into the study and a signed informed consent form was obtained from the patients before they were given the questionnaire.
Developing the Questionnaire (Item Pool)
Data on the knowledge of the cause, prevention, and transmission of TB and the perception of TB treatment was collected. The questionnaire was divided into two main sections: (1) Knowledge; and (2) The perception of TB. Items for knowledge have four domains which include general knowledge, mode of transmission, causes and prevention. Items for perception contain two domains; aversion to treatment and a negative perception towards TB treatment. Some items were taken from previously published questionnaires [15, 16] , while others were generated from literature with expert advice from a chest physician and statistician where necessary.
It is believed that this process served to maximize the content validity of the questionnaire so that the items selected were representative of the area of knowledge being measured. Using this pool of items, two reviews were carried out by a panel, which included a microbiologist and a statistician to select the best items for clarity of the questions, accuracy of the TB knowledge being tapped, and interpretability.
The questionnaire was translated from English into Malay and vice versa. The Malay version of questionnaire was used as final questionnaire to collect the data. This study used a self-administered method that took approximately 10 minutes to complete the questionnaire and was generally well received by the respondents. The questionnaire consisted of closed ended questions. There were a total of six questions, (1) general awareness of TB; (2) knowledge of the cause(s) of TB; (3) prevention of TB; (4) mode of TB transmission; (5) aversion to TB treatment; and (6) negative perception towards TB treatment, were asked. Socio demographic characteristics studied included age, gender, race and marital status, number of household members, level of education, occupa-tional status and monthly income of the respondents'. 
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Factor Analysis
A Statistical Package for Social Sciences (SPSS) version 18.0.1 (IBM Corporation, New York, USA) was used for the data entry and the data analysis. The data were double checked and cleaned to verify the entire variable was properly documented and to detect any missing or erroneous values during data entry.
The factor analysis was done to determine the construct validity of the questionnaire. Kaiser-Meyer-Olkin measure of the sampling adequacy (KMO) and Bartlett's test of the sphericity was done for sampling adequacy. [18, 19] The sample was considered adequate if the KMO value was more than 0.5 and Bartlett's test was significant (P<.001).The Principal Component Analysis (PCA) method for the component extraction was used. Components with Eigen values of over one were retained as components. When the assumptions of all items were uncorrelated with each other, the varimax rotation with Kaisar normalization was applied in order to optimize the loading factor of each item on the extracted components. Items with a loading factor of more than plus or minus 0.3 were considered as an acceptable loading factor and items below 0.3 were deleted. [17, 18] After completion of the construct validity, the reliability (internal consistency) for each item was tested.
Reliability Analysis
Reliability refers to an instrument's capacity to give consistent results when used or in other words refers to the stability of the consistency. [18] In this study the internal consistency (IC) of the items was measured by using Cronbach's alpha coefficient. For an assessment on reliability, statistical reliability of individual items was applied. Items with a corrected item total correlation value of more than 0.3 were selected and items with a correcteditem total correlation value of less than 0.3 were deleted.
The Cronbach's alpha was used if the item deleted value could determine which item highly contributed to the reliability of the questionnaire. If the Cronbach's alpha value for those items deleted decreased, it would indicate that the items highly contributed to the alpha value and it has biological meaning with the domains, if the Cronbach's alpha value for those items deleted increased, it would indicate that the items poorly contributed to the alpha value. The items of the Questionnaire were considered to represent a measure of good internal consistency if the total of Cronbach's alpha value was more than 0.6. [17, 18] 
Results
The demographic characteristics of this study are shown in Table 1 . A total of 70 TB patients which comprised of 39 male patients (55.7%) and 31 female patients (44.3%) were recruited. The majority of the respondents' were Malay (66, 94.3%) followed by Chinese (3, 4.3%) and secondary school (37, 52.9%). Nearly two thirds of the study respondents' (19, 27.1%) were unemployed and 33(47.1%) had a family income of less than RM 675. Eighteen percent of the respondents learned about TB from their family, friends, neighbours and colleagues. More than half (43, 61.4%) of the studies respondents' mentioned that the newspaper and magazines were the most effective source of information reaching the people regarding information on TB.
Results of Factor and Reliability Analyses
The questionnaire had corrected items and a total correlation of more than 0.3 from Q2 -Q9 (corrected items
, which means they highly contributed to the items, if those items were deleted, the Cronbach alpha value would have decreased from 0.889 to 0.856 accordingly. On the other hand questions Q1 and Q10 had corrected items and a total correlation of 0.457 and 0.434 respectively. They contributed poorly to the Cronbach alpha value; if those items were deleted, the Cronbach alpha value will be increased from (0.889 and 0.697) to (0.890 and 0.700) accordingly. As shown in Table 3 , question Q1 (Q1,1 -Q1,6) had a corrected items total correlation which is more than 0.34. These questions had a corrected items total correlation (0.737, 0.814, 0.777, 0.645, 0.683 and 0.636 respectively) which highly contributed to the Cronbach's alpha value; if those items were deleted, the Cronbach's alpha would be decreased from 0.893 to 0.886. On other hand, some questions (Q3,4 and Q4,1) had corrected items and a total correlation: (0.270 and 0.296 respectively) which is less than 0.3.These two items need to be eliminated due to poor the Cronbach alpha , therefore if these items were deleted the Cronbach alpha would be increased from (0.662 and 0.638 ) to (0.701 and 0.729) respectively. The total Cronbach alpha of these items was 0.751 and it was generally considered to represent a measure of high internal consistency of the questionnaire regarding knowledge, cause, prevention and mode of transmission of TB among TB patients.
The deleted questionnaire from Table 3 is shown in Table  4 . The questionnaire had shown the corrected items total Cronbach value which is more than 0.3 from Q3,1 to Q4,3 and highly contributed to the alpha value. If these items were deleted, the biological meaning and/or parsimony of the result will be changed; it may be statistically significant but has a different meaning.
Discussion
Knowledge and awareness of TB is essential for successful prevention and treatment among vulnerable groups. Therefore, having a valid tool for the assessment of TB knowledge and the perception of TB treatment among the patients and the community is necessary to control the spread of the disease. A newly structured questionnaire was developed to assess the TB knowledge and perception of TB treatment. This present study describes the validity and reliability of the questionnaire. The result of this study shows that more males are infected with TB than the females. A similar finding was reported in a survey of TB knowledge conducted among the Sudanese. [19] The majority of our respondents had finished the secondary level, unlike the previous study, that reported the majority of their respondents' having an educational level below the secondary level. [3] Our finding shows that the majority of the respondents' are low income earners and it has been reported that people from the low income background, mostly from low economic countries, are the ones mostly affected by TB. [3] From this study, factor analysis showed that the 28 items from the questionnaire were loaded in 6 domains which comprised of four factors for knowledge and two factors for perception. After the extraction methods were applied, all the items fitted very well according to their groups as all the items had a loading factor of more than 0.3 [20, 21] , where those with less than 0.3 and did not have a biological meaning were deleted.
The sample for this analysis was adequate as found by the KMO value (0.827, 0723) for knowledge and perception respectively and the Bartlett's test of Sphericity being significant (p-value < 0.001). Finally those items concluded that the questionnaire had a good construct validity and it is evident that the instrument measured what it should measure. The reliability analysis shows that only two items of knowledge were deleted from total items corrected and the correlation was very low (less than 0.3). If those items were deleted the Cronbach alpha value will increase. The items were "Sharing cigarettes with infected TB" and "by having a BCG vaccination". It is believed that smoking cigarettes is one of the risk factors for TB.
The second item on "BCG vaccination" was probably due to a misunderstanding of the term BCG on the questionnaire. Roy et al (1985) reported that a low literacy level has been regarded as a major factor in the lack of knowledge of the BCG vaccination. [22] However, Koay et al (2004) reported a different finding in the Kudat District, Sabah, Malaysia. They mentioned that the majority of their respondents' had a good knowledge of the BCG vaccination being a preventive measure against TB. [3, 23] The item 'BCG vaccination' was deleted from the questionnaire because of a low Cronbach's alpha value.
The reliability analysis for the section on perception shows that the majority of the items had acceptable value measures. Only two items were deleted from the section; if those items were not deleted the Cronbach alpha value would have decreased.
The items "I am afraid that I will be told that I am TB Positive" and "I perceive that there is no cure at present for drug-resistance of tuberculosis (MDR-TB)" were deleted. This might be due to their strong belief that people will talk badly about them when they are going to the clinic or people may say they are TB positive. This is suggestive of a stigma within the community where most people think that it is disrespectful to have the TB infection. [23, 24] Social factors play an important role in the management of TB patients. The stigma associated with the disease often leads to a delay in seeking treatment and poor adherence to the treatment. [24] June et al (2010) reported a similar finding that people who were diagnosed as having the TB infection thought that society will talk badly of them. The person might also hide their TB infection status for fear of what others may say. They also think that people who acquire TB through drinking and smoking are getting what they deserve and that TB patients are less respected within the community. [23] The second reason for deletion in the second items "I perceive there is no cure at present for MDR-TB may be due to a misunderstanding; some of the respondents' who have low knowledge of TB may not understand the medical term "MDR-TB". At the same time people who believe that TB is a curable disease increases the health care seeking behaviour. This was also consistent with the findings of many other studies which has been reported. [23, 25] A similar finding was reported by Mohamed A, et al, (2007) , in a national survey study conducted in Pakistan that more than 90% respondents' believed that TB is a treatable disease. The majority of the respondents' did not respond to the question that there is no cure for TB. [26] This is perhaps due to the high level of awareness of the respondents' that believed that TB is a curable disease. Another similar finding was supported by those studies from Kenya, Indian and Pakistan. [26] [27] [28] In addition, it may be due to the individual respondent's during the questionnaire.
Furthermore, bias may occur when answering the questionnaire based on their common sense or perception. Therefore items on the perception section were acceptable and it is able to measure the level of perception.
A total of 26 out of the 45 items were acceptable which is more than half the total of the items. Thirty five items for knowledge were acceptable. More than half of the items [16] were eliminated. Eight out the 10 question for perception were accepted. Most of the deleted items were related to knowledge, the cause of TB, prevention, and the mode of transmission. This is probably due to poor understanding of the content of the question or not answering the question honestly despite of their knowledge.
The limitation of this study was that factor analysis was used for the reliability and validity, however, it is recommended that a confirmatory factor analysis should be conducted in the future to measure the knowledge of TB and the perception towards TB treatment.
Conclusion
The questionnaire on the knowledge of TB and the perception of the TB treatment was valid with good reliability and can be used to measure knowledge and perception of TB infection, treatment and prevention in the patients as well as the community.
